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i)r^seiite invention se rapporte k une autre vis sans fin. On realise ainsi un type 

.4 vis sans fin comportant une ou de pompe vis sans fin dans iaquelle deux 

eujfs <iesdites vis sans fin, envelopp^es ou plusiemrs vis sans fin paralifeles s>nga- 

teipent par une paroi et dans laqueile gent I'une dans i' autre et sont reirfenri^ 




lets ainsi formes sont pourvus, par 
pitsi d'prganes d*6tanch6it6 qui se 
6ent> iaiyec eux de fa^on qu'ii se forme, 
Ties filets, des ohambres ferm^es qui se 
|aceiit continueliement dans , ie sens 
^Kial des vis saiis fij^ lorsque celles-ci 
ent. On corin^-it d6jk Ae nombreux 
3 d'ex^pution de pompes de ce type 
Ixisie' ^ndtamment des pompes k vis 
i finTdans lesquelles un organe en forme 
eigne se trouve dans un plan axial'^de 
Kj^^i»-yis sans fin, organe qui s*engage iat^- 
•rft^ral^ment dans les filets de ia vis sans fin 
.§^',^1 ;fet-<iui affeote par exemple la forme d'une 
^g|^^^^;dent^e>j^ftGe k laqueile on constitue 
^^^^P^Sftifi^e^lei'*^ danslesdits filets, diyerses 
^^^>:,-^^^aibres ,qui s'^tendent ohacune sur un 
|P|'%ff5^de'vis. Loisquo la vis sans fin toume, 
^ :;;:/^. i'prfeane pr^oit6 en forme de peigne continue 
' '^^pccuper le mdme plan axial, mais il est 
^^^^^'^iBS^'dontinueliement en avant dans le 



W^'^^tl^SSS^ 'dontinueliement en avant 

'■^ sens axial, par le mouvement h61ico!dal, 

^^^^5^*^&ce k quoi les chambres h^licoidales sont, 
aussi, d6plac6es. On realise ainsi un 
>JSij^:§^jSpisport continu de Itquide dans ie sens 
■ io io^g de la vis sans* fin. Comme 

Tr,Vj-?^oii|ane * d*6tanoh;6i^^ on pisut utiliser une 

. „. ' Prix du fascicule : 5 francs. 



ensemble dans ime paroi qui les entouje 
^troitement. Dans le cas de deux vis sans 
fin, la paroi. a^cte la forme d*im 8. ' ' 
La difficulty dans cette construction est 
de r^aliser une 6tanch6it6 satisfaisante des 
filets des vis sans, fin I'lm par rapport- k 
Tautre, c 'est- 2ir-dife line fermeture herm^ 
tique de deux .flancs .de filets coop^ran^ 
Tun sur I'autare. Li*6tanch6it6 doit (&tre ofcte- 
nue k deux points de vue. I)*abord Tespa^ 
entre les filets situ6 d'un des cdt6s d'lm plan 
imaginaire passant par les axes des vis sans 
fin doit etre ferm6 par rapport a I'espAce 
correspondant 8itu6 de I'autre .c6t6 de ce 
plan. Lorsque, dans cette organisation, ii y 
a ime fuite entre les deux vis sans fin (et 
ceci se r^p^te dans ce cas pour tous les fiancs 
de filets qui coop^rent ensemble), toutes les 
cbambies de tra nsport sont r^imies les unes 
aiix aut-res, et il s'^tablit une communi- 
cation -fiiius ou moins libra entre, raspira-. 
tion et le refoi:dement de la pompe. -"Bh- 
suite, il faut tenii: compte du fait que' 
deux flancs ooop^rants doivent s'^oarter 
Tiin de 1- autre avant qu'ils ne reviennent 
en contact avec la paroi du carter (par 
exemple en forme de 8) qui les entouret 
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(blir le flanc de ia vis sans fin en deux 616- 
ments de surface (tete et. pied). qui se tou- 
chent (ou se d^limitent) suivant une ligne 
h^iicoidale normaie, grace k quoi le profil 
5 de ia partie sup6rieure du flanc est d6terini- 
n6 par les trajets que d^rivent les points 
des lignes-limites correspondantes qui se 
trouvent sur le flanc coop^rant de I'aufcre 
vis sans fin, tandis que le profil de la partie 
10 constituant le pied du flanc est d6termin6 
par les trajets que d6crivent les points du 
bord ext^rieur (somraet) du flanc de I'autre 
vis sans fin. Le bord sup^rieur du premier 
flanc peut ici toucher le pied du deuxi^me 
i5 flanc et la iigne-limite de ce dernier peut 
toucher la tete du premier flanc, de Tun 
des cot^s d'lm plan imaginaire passant par 
les axes des deux vis sans fin, tandis que 
de Tautre cote de ce plan le bord sup^rieiur 
20 du deuxifeme flanc vient en contact aveo 
- le pied du premier et que la ligne- limites 
de celui-ci vient en contact avec la tete du 
deuxi&me flanc. Les Ugnes de contact (d*en- 
gr^nement)^ pax lesquelles deux flancs coo- 
9 5 p^rants se touchent et qui aftectent la forme 
I de deux courbes. ogi vales (ogives) dont une 
se trouve de chaque c6t6 du plan imaginaire 
passant par les axes des vis sanis fin, peuvent 
fornaer une courbe continue ou bien les 
3o parties des ogives, parties qui coincident 
avec les iignes-iimites des flancs, peuvent 
etre d^plac^es vers les parties sup^rieures 
de la vis sans fin, par consequent dans le 
sens radial, de telle mani^re que les points, 
35 au pied des ogives, ne coincident plus. 

On a constate que les pompes k vis sans 
fin, surtout les pompes pour les liquides 
tr^ visqueux, pr6sentent le grand incon- 
venient que les chambres ne sent que rare- 
ment tout h fait remplies. La vitesse d*en- 
tr^e et les sections de passage d'entr^e des 
chambres formees par les vis sans fin sent 
trop petites pour pouvoir, au cours du temps 
relativement court pendant lequel une telle 
^iT) chambre reste ouverte et reste par conse- 
quent en communication avec la chambre 
d*aspiration de la pompe, realiser le remplis- 
sage complet de ladite chambre. Ceci con- 
duit a une diminution du rendement et 
5o de Teffet utile de la pompe. II en resulte 
constamment un certain espace vide dans 
la chambre et ceci presente k son tour Tin- 
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convenient, pour ies liquides volatiis, d*un 
degagement suppiementaire de vapeurs. 

La presente invention ecarte cet-incon- 55 
venient par le fait que I'extremite libre d*en- 
tree du filet par oh passe le liquide est eiar- 
gie. De cette fa^on on realise une arrivee 
plus grande de liquide dans les chambres 
constituees par les filets et, partant, un 6o 
certain effet de pression tendant k faire 
entrer le liquide. 

Sur le dessin annexe on a represente, k 
titre d'exemple, un mode d' execution de 
I'invention ainsi que plusieurs schemas 65 
servant k montrer clairement le contact 
entre deux flancs, la forme de ces flancs et 
1 'execution de Textremite d'entree. Sur ce 
dessin : 

La figure 1 est une coupe horizontale d'une 7 o 
pompe a vis sans fin executee conform6ment 
I'invention, ladite pompe comportant 
deux vis sans fin horizon tales disposees 
Tune a cote de Tautre et presentant chacime 
deux filets separes ; - . . 7 5 

La figure 2 est une coupe suivant II-II 
de la figure 1 ; 

La figure 3 est un schema de deux flancs 
de vis sans fin cooperant Tun avec Tautre, 
la figure indiquant les lignes de contact et 80 
les profils des flancs ; 

La figure 4 est analogue k la figure 3, 
mais montre une forme d'execution modi- 
fiee, toutef ois sans le pro^ de flanc ; 

La figure 5 est un schema analogue & 85 
celui de la figure 4, mais elle se rapporte k 
des flancs constitues par quatre elements 
de surface ; 

La figure 6 est une vue laterale de la vis 
sans fin d'une pompe k un^ seule vis sans 9 o 
fin, pourvue d*un organe en forme de peigne 
et dispose dans un plan axial; 

La figure 7 represente une vis sans fin 
perfectionnee egalement conformement k 
i'invention et susceptible d'application dans 96 
diverses esp^ces de pompes k vis sans fin ; 

La figure 8 enfin, montre encore schema- 
tiquement les deux formes d'execution 
possibles conformement aux figures 6 et 7. 

Sur ia figure 1 on a designe par 1 et par 2 100 
les arbres des vis sans fin pourvus, I'un de 
filets 3 et 4 et I'autre, de filets 5 et 6. La 
tubulure d'aspiratipn 7 communique avec 
ies espaces 8 et 9 tandis que la chambre de 




29 de la vis sans fin M2. On realise ainsi 
r6tanoh6it6 tout le long de la iigne 0-34. 
Le bord sup^rieur ainsi obtenu du filet de la 
vis sans fin M2 et d^ termini par le point 35 
5 est utilise ensuite pour determiner le profil 
du pied 30 du flanc de la vis sans fin Ml. 
On obtient ainsi la ligne 36. L*6tanch6it6 
r&gne tout le long de la ligne 34-37. 
D'une fagon absolument semblable, mais 

10 en operant en sens inverse, on ddtermine 
le profil 26 de la tfite dit-fiario de la vis sans 
fin Ml par le trajet du point 0 (pour autant 
qu*il se trouve sur la vis sans fin M2) et par 
consequent par la ligne 27. On obtient ainsi 

i5 une iigne de contact, le long de laquelle 
r^gne r6tanch6it6 ; cette ligne, d6sign6e 
par 0-38, donne le profil correspondant k 
la vis sans fin Ml, determine par la ligne 39 
qui se termine au bord sup6rieur 40. Ce 
• 30 bord 40 determine ensuite le pied 31 du 
flanc de la vis sans fin M2, gr^ce quoi 
on obtient la ligne de profil 41. L'^tancheit^ 
"entre le profil 41, c'est-a-dire entre le pied 
31 du filet de la vis sans fin M2 et le bord 

a 5 sup^rieur 40 du filet de la vis sans fin Ml, 
s'6tablit le long de la ligne 42-38. 

On obtient ainsi une ligne continue 37- 
34-0-38-42 le long de laquelle r^gne T^tan- 
cheite. On evite ainsi oompletement les 

3o fuites entre les vis sans fin, c'est-^-dire de 
haut en bas ou vice versa en ce qui conceme 
■ ia figure 3. La grandeur de Tintervalle qui 
rend les fuites possibles de gauche k droite 
ou de droite a gauche (voir les fleches 25 

S6 de la fig. 2) est fortement diminu^e parce 

; que la largeur dudit intervalle est consid^- 
rablement diminu6e. Au point 34 n'existe 
plus qu'un intervalle d*une largeur indiqu6e 
par la ligne de cote 43 tandis que la hau- 
.Ao teur primitive de rintervalle devrait etre 
celle indiqu6e par la ligne de cote 43 ^ 
On pent encore faire remarquer que, 
pour Tautre fianc de la partie envisag^e du 
filet de la vis sc^ns fin on doit tracer une 

45 ligne correspondant k la iigne de contact 
. qui vient d'etre cit6e. Cette ligne est tou- 
tefois renvers6e et on Ta indiqu6e sur le 
dessin par la ligne en pointill6 44. 

Sur la figure 3, on a fait colncider les 
,5o points 0 sur les deux flancs, ce qui signifie 
que Ton divise les flancs des vis sans fin 
en deux ^l^ments de surface par une ligne 
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j h^licoidale situ6e.exactement mi-hauteur 
I du flanc ou bien que les hauteurs de la tete 
et du pied des flancs sont ^gales. Ceci, ^vi- 55 
demment, n'est pas indispensable. On pent, 
par exemple donner une plus grande hau- 
teur au pied aux d^pens de la hauteur de 
la tete comme le montre la figure 4. Pour 
autant que cela ^tait n^cessaire, on a utilis6 6o 
sur la figure 4 les mdmes nombres de refe- 
rence que sur la figiu'e 3. Le point 0^ ap-. 
partient k la vis sans fin Ml et le point 0^ 
k la vis sans fin M2. La largeur de I'inter- 
valle designe sur la figure 3 par 42 est, 65 
ici aussi, considerablement diminuee et 
on Ta designee par la iigne de cote 44. 
Le point Oi determine le profil 29 de la tete 
du filet de la vis sans fin.M2. 11 en resulte 
la ligne de contact 45-34. Le bord superieur 70 
de la vis sans fin M2 determine le profil 
du pied du filet de la vis sans fin Ml, gr&ce 
a quoi on obtient la ligne de contact 34- 
37. Le point 0^ determine le profil de la 
tete du filet de la vis 'sans fin Ml. H en re- 7 5" 
suite la iigne de contact 46-38. Le' bord. ; 
superieur' de la vis sans fin Ml determine 
ensuite le profil du pied du filet de la vis 
sans fin M2, ce qui conduit k ia ligne de 
contact 38-42. 80 

Ainsi qu'il a ete dit plus haut, la hauteur 
34 de rintervalle diminue considerablement 
dans la construction representee par la 
figure 4, mais il se produit de nouvelles 
fuites entre les vis sans fin, savoir dans le 85 
sens de la flfeche 47. Toutefois ces fuites ne 
doivent pas etre importantes. D'ailleurs 
on a ainsi la possibilite de repartir les fuites 
inevitables sur i'intervalle 44 et sur rinter- 
valle qui se trouve sur la ligne qui reunit 90 
les axes des vis sans fin Ml et M2. On pent 
reduire ainsi les fuites to tales au minimum, 
ce qui est important principalement dans 
le cas de liquides tr^s visqueux, ces liquides 
passant avec une difficulte particuli^rement 35 
grande par un intervalle qui devient de 
plus en plus petit. 

On pent aussi constituer le profil du filet 
par plus de deux elements de surface. 
C'est ainsi que sur ia figure 5 on a represente 100 
trois lignes heiicoidales normales, designees 
par 50, 61 et 52 respectivement, sur le flanc 
de la vis sans fin Ml, grftce k quoi le flanc 
est divise en quatre elements de surface, 
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2" Le flanc des filets est constitu^ par 
deux 616ments de surface, la tete et ie pied, 
qui se touchent suivant une ligne h^licoi- 
dale normale (limite), le profU de l'^16ment 
5 qui forme la t^te ^tant d^ termini par les 
trajets d^crits par les points de la limite 
correspondante qui sent situ^s sur ie fianc 
coop^rant de I'autre vis sans fin tandis que 
le profil de I'element qui forme le pied est 
10 d6termin6 par ies trajets d^crits par les 
points du bord ext^rieur (sommet) de 
I'autre flanc de filet; 

3* Dans deux flancs coop^rants qui 
s'6tendent Tun j usque dans le voisinage 

1 5 iram^diat de i'autre, si I'on considere I'un 

des cot^s d'un plan imaginaire passant 
par ies deux axes des vis sans fin, le bord 
sup^rieur du premier flanc vient sensible- 
ment en contact avec la partie qui forme 

2 0 le pied du second et la limite du second 

fianc vient sensiblement en contact avec 
la partie qui forme la tete du premier fianc 
tandis que, si i'on considere I'autre cot^ 
dudit plan, le bord sup^rieur du deuxieme 

a 5 flanc vient sensiblement en contact avec la 
partie qui forme ie pied du premier fianc 
et qile la limite du premi^ fianc vient sen- 
siblement en contact avec la partie qui 
forme la tSte du second flanc ; 

3o 4" Les iignes de contact ou d'engrene- 
. ment suivant iesquelles viennent sensibie- 

iment en contact deux flancs qui coop^rent 
ensemble, lignes qui affectent ia forme de 
deux' ogivesj sont situ^es I'une d'un des 
cdt^s et I'autre de I'autre cdt^ d'un plan 
imaginaire passant par les axes des vis 
sans fin et f orment une courbe continue ; 
5° Les parties des ogives qui coincident 




— . [763.45dJ ; 

avec ies limites des flancs sont d^plac^es 
vers les sommets des filets, par consequent /iq 
radialement,- de telle fa9on que les points 
correspondant aux pieds des ogives ne coin- 
cident plus; 

6* Dans une pompe du type pr^citd com- 
portant une ou plusieurs vis sans fin en- 45 
velopp^es ^troitement par une parol et 
dont les espaces ainsi formes entre les filets 
sont pourvus, par endroits, d'organes d'6- 
tanch^ite qui se d^placent avec lesdits filets 
de maniere ^ former dans ces espaces des 5o 
chambres ferm^es qui se d^placent con- 
tinuellement dans le sens axial le long de ' 
Taxe de la vis sans fin lorsque cette der- 
ni6re toume, on ^largit Torifice d'entree 
du liquide dans le filet ; 55 

7' La languette en forme de pointe ter- 
minant le filet de la vis sans fin, du cot^ de 
I'orifice d'entree du liquide, pr^sente une 
obliquity de meme sens que celle du filet 
mais plus accentu6e, la pointe extreme de 6o 
iadite languette ^tant abattue ; 

8" La partie du flanc du filet qui est 
situ^e vis-^-vis de la languette pointue sus- 
vis^e terminant iedit filet du eot^ de I'ori- 
fice d'entree du liquide dans le filet est 65 
creus^e ou abattue en partie; 

9** On arrondit tons les angles vifs du 
cote de Torifice d'entree ; 

10" La pompe a deux vis sans fin parai- 
leles s'engageant I'une dans i'autre et en- 
velopp^es par une paroi en forme de 8. 

Cornelis HOUTTUIN. 

• Par procuratloD : 
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Worm pump. 

The present Invention relates to a worm puo^ having 
one or more of the said worms closely encased by a wall 
and In which the threads thus formed are provided at lnter«» 
vals with packing means which are displaced with them In 
such manner that there will be formed between the threads 
cloiBsd compartments which are shifted continually In the 
axial direction of the worms when the latter are rotated* 
Many embodiments of pumps of this type are luaown In which 
an organ In the form of a comb is located in an axial plane 
of the worm, an organ which engages laterally In the thread 
of the worm and which affects , for example, the form of a 
toothed wheel owing to which there are contlniially constl«> 
tuted in the said threads various compartments which exteitf 
each for one thread of the worm» Vhen the worm turns the 
organ mentioned above of comb - like shape continues to 
occupy the same axial plane but is pushed continually for* 
ward in the axial direction by the helical movement, thanks 
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to which the helical compartments are displaced. Thus we 
realize a continuous transportation of liquid in the 
axial direction lengthwise of the worm. As packing organ 
we can use another worm. Thus we shall realize a type of 
worm pump in which two or more parallel worms are engaged 
in one another and are inclosed in a wall structure which 
closely surrounds them. In the case of two worms the wall 
has the form of an 

The difficulty in this construction is in realizing 
a satisfactory tightness of the threads of the worms with 
respect to one another, that is to say a hermetic closing 
of two flanks of cooperating threads on one another. The 
tightness must be obtained with two points in mind. In the 
first place the space between the threads situated on one 
of the sides of an imaginary plane passing through the 
axes of the worms must be closed with respect to the 
corresponding space situatedon the other side of this 
plane. Vfhen in this constructive arrangement there is 
a leeJsi between the two wormsC and this is repeated in such 
a case for all the flanks of threads which cooperate) all 
the conveying compartments will be combined and a more or 
less free cooununication will be established' between the 
exhaust and delivery sides of the pump. Lastly, account 
must be taken of the fact that two cooperating sides must 
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move apart before they come Into contact again with the 
wall of the case t In the form of an 8 for example) which 
surrounds them* As a result we have Intervals or slots 
directed perpendicularly to the Imaginary plane passing 
through the axes of the two worms or more exactly direct- 
ed along the inclination of the thread of the worm. This 
permits escapes of the liquid from a chamber or compartment 
belonging to one of the worms to the other worm* As this 
phenomenon is repeated continuous leaks will oeour from the 
time of delivery to the time of exhaust of the pump , leaks 
which may be of Importance* We can proceed with a oertain 
fashioning of the flanks, for example with a notch or recesf 
in one of the flanks which may or may not be accompanied 
by the fashioning of the other flank with a rounded profile. 
Ve may also use a worm with a cycloid profile* This , how - 
ever, does not bring any improvement* 

We can also try to avoid the above mentioned intervals 
practically perpendicular to the Imaginary plane passing 
through the axes of the worms and xkjbncjtag consequently lea^ 
ing the upper part of the worm without coming into contact 
with the entire profile of the adjacent flank. There resultc 
from this a relatively inconsiderable Interval In the imaglr 
ary plane passing through the axes of the two worms whence 
occur fresh leaks or escapes of liquid from one of the sidec 
of the said plane to the other side* 




To limit the leaks as far as possible it has al- 
ready been proposed to fashion the worms so that they 
will have a graduated form and to utilize consequently 
a method of construction in accordance with which the worm 
will have the form of a epit*&lr staircase. Thus we realize 
a closure tAiich should be considered as a closure by con- 
tact surfaces instead of the linear closure of the forms of 
construction described above and which , consequently, mani- 
fests in all cases a"labyrinth"ef f ect« The disadvantage 
of this method of construction is , however, that the sur- 
faces of the graduations act as buckets or blades which 
agitate the liquid strongly in the compartments* Iddies re- 
sult • In the case of volatile liquids such aa gasoline 
this fact presents the great disadvantage that lit causes 
greater losses by evaporation* In the case of very viscous 
fluids such as mixtures containing asphalt there result 
losses in power in consequence of the resistance offered 
to the forward movement of the above mentioned buckets or 
steps « These circumstances constitute a considerable dis- 
advantage for we intentionally use these punqps precisely 
for the liquids above mentioned because , in principle » 
the said pumps offer the possibility of an easy transport- 
ation with few eddies, etc. that is to say with a uniform 
speed throughout the mass of the liquid set in motion which 
we must endeavor to preserve as far as possible. 
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The present invention creates the possibility of 
realizing a better tightness than that which oould 
be produced hitherto without any result causing the form- 
ation of eddies in the liquid which it is desired to pump 
and that because in conformity with the 0aid invention we 
constitute a worm flank by different surface elements which 
are limited with respect to one another along normal heli- 
cal lines* This permits realizing at the same time the 
complete tightness of one of the sides of the imaginary 
plane passing through the suces of the worms with respect to 
its other side and to diminish considerably in this way the 
depth of the intervals which are directed approximately in 
a perpendicular direction to this surface ( see above) which 
diminishes their surface and consequently the leaks. If, 
after that , we wish to reduce still fia»ther the depth of 
the said intervals we can do so; there result , however, 
in addition, certain leaks from one side of the imaginary 
plane passing through the axes of the worms toward the other 
side although this path offers a great resistance to the 
passage of the stream of liquid. In this last manner we can 
furthermore distribute the leaks which may present certain 
advantages because, for example, for very viscous liquids 
the resistance to the total sum of the leaks may become 
much greater and consequently diminish the leaks. 
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In accordance with the invention we can establish 
the flank of the worm in the form of two surface elements 
( head and foot) which touch(or are delimited) along a nor- 
mal helical line by virtue of which the profile of the 
upper part of the flank ia determined by the lines which 
the points of the corresponding limiting lines describe 
which are on the flank cooperating with the other worm 
while the profile of the part constituting the foott of the 
flank is determinedby the lines described by the points 
of the outer edge ( top) of the flank of the other vorioii* 
The upper edge of the first flank can here touch the foot 
of the second flank and the limiting line of the latter 
can touch the head of the first flank of one of the sides 
of the imaginary plane passing through the axes of the 
two worms while on the other side of this plane the upper 
edge of the second flank comes into contact with the foot 
of the former and the limiting line of the latter comes intc 
contact with the head of the second flank. The lines of 
contact ( of engagement) Ipyxwtrtrtxtwxtkgiikg by which two 
cooperating flanks touch one another and which have the foi 
of two pgival curves ( ogives) one of which is on each side 
of the imaginary plane passing through the axes of the worm< 
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may form a continuous curve or parte of ogives, parts which 
coincide with the limiting lines of the flanks, which may 

be displaced t6WftP4l- «h« upp«r pATtfl Of th% w§ra, » odnio- 
qutntly in a radinl direetion In suoh MuiMr that ilM pointt 
at the foot of tho o^i^pw will not oolnoidi. 

It hat boon nottd that wormL^uffipfi , especially ptimps 
for very viscous liquids have the great disadvantage that 
the compartments are but rarely fully filled. The speed 
of admission and the cross sections of passage admitting 
into the chambers or compartments formed by the worms are 
too small to be able in the course of the relatively short 
space of time during which such a chamber or compartment 
remains open and remains consequently in communication 
with the suction chamber of the pump to effect the com- 
plete filling of this chamber. This leads to a diminution 
in output and in efficiency of the pump. There results 
constantly a certain empty space within the chamber and 
this in its turn entails the disadvantage, for volatile 
liquids, of a supplementary liberation of vapors. 

The present invention avoids this disadvantage by the 
fact that the free endbeginning the thread through which 
passes the liquid is enlarged. In this way we effec^t a 
greater admission of liquid into the chambers constituted 
by the threads and , therebyya certain pressure effect 
tending to make the liquid enter. 




In the attached drawing we have shown by way of 
example one mode of execution of the invention as well 
as several diagrams serving to show clearly the contact 
between two flanks, the form of these flanks and the 
construction of the admission end. In this drawing: 

Fig.l is a horizontal section of a worm pump con- 
structed according to the invention, the said pump having 
two horizontal worms disposed one beside the other and 
each having two separate threads. 

Fig. 2 is a section along II - II of fig-1. 

Pig. 3 is a diagram of two worm flanks cooperating 
with one another, the figure indicating the lines of 
contact and the profiles of the flanks. 

Fig.^ is analogous to fig. 3 but shows a modified form 
of construction, without , however, the profile of the 
flank. 

Fig. 5 is an analogous scheme to that of fig,^ but 
it relates to flanks constituted by four surface elements. 

Fig. 6 is a lateral view of the worm of a worm pump 
provided with a comb shaped device and disposed In an 
axial plane. 

Fig. 7 shows an improved worm likewise in conformity 
with the Invention and capable of application to various 
kinds of worm pumps. 

Fig.g , lastly, shows , again in diagrammatic form, 
the two possible constructions in conformity with figs. 6 
and 7» 
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In flg.l we laave designated by 1 and by 2 the 
shafts of the worms provided one with threads 
3 and ^ and the other with threads 5 and 6. The 
suction or exhaust pipe 7 communicates With the 
spaces g and 9 while the delivery chamber 10 is con- 
nected to the delivery pipe 11. The two worms are en- 
gaged in one another , the highest points of each 
thread eattendlng as far as the shaft of the other worm. 
The worms have been given such a form that they do not 
touch anywhere, strictly speaking, but leave free every- 
where very slight Intervals thanks to which there is 
no friction between these parts and consequently no wear 
of the said parts* However the two worms must for this 
reason both driven and that by means of toothed wheels 
constructed in a very precise manner and protected in a 
case 12. The whole is driven from the pivot I3. 

The pump functions in the following manner: the llquii 
which is in the spaces 6 and 9 can flow every time into 
the first chamber of the thread of the worm as indicated 
by the arrows 1^ and 15* Whenthe worms continue to turn 
{ they have oppositely directed threads and furthermore 
turn in opposite directions ) the tongues I6 and I7 again 
come into contact with the terminal flanks of the worms 
6 and 5 thanks to which the chambers 18 and 19 which have 
Just been filled are isolated from the exhaust of the pum 
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When the worms continue to turn the chamber thus formed 
Is shifted m the axial direction lengthwise of the 
shaft of the said worm and finally discharges Its con- 
tents Into the delivery chamber 10. 

Therefore we must try to realize a tightness 
as great as possible between the worms. To that end 
as follows: 

1. The leaks or escapes of liquid must be 11m* 
Ited In a downward direction with respect to the surface 
of fig.l of the drawing, that is , between the worms. 
This would put into communication , for example, the 
chambers 21 and 22 and chambers 23 and This leak 
is indicated by the arrows 24- in fig.2. 

2. We must seek to restrict as tar as possible 
such leaks , for example from the chamber 21 to the 
chamber 22 and from chamber 23 to chamber 19. These leaks 
are indicated in flg» 2 by arrows 25. The intervals betwe 
the flanks of the teeth. Intervals by which these leaks 
are caused are almost perpendicular to the imaginary 
plane which passes through the axes of the worys* 

In conformity with fig. 3 we act in the following 

manner : 

Here too we have designated by 1 the shaft of 
one of the worms and that of the other by 2. The threads 
are designated by 3 and by 5. The top of the thread 5 
extends as far as the shaft 1 ( this , in the direction 
indicated above , that is to say with a slight play)* 
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The axes of the shafts are designated by Ml and M2 
which will likewise designate in what follows the 
worms properly speaking*. We choose on the flank of 
the worm Ml a normal ..hi^llcal line 26 which intersects 
the line Ml - M2 at the point O. We can conceive of 
an analogous helical line 27 on the flani: of the worm 
M2, In fig. 3 the circular projections of these helical 
lines also come together at this point. The flanks of 
the worms are divided into two parts, namely the foot 
and the head, by the helical lines 26 and 27, The height 
of the head of the thread of the helical worm Ml is in- 
dicated by the line 28 and that corresponding to the 
helical worm M2 by the arrow 29. The height of the 
foot of the thread of the worm Ml is indicated by the 
line 30 and that of the foot of the thread of the worm 
M2 by the line 3I. 

The point 0 in so far as it is on the flank of the 
wora Ml slides upward starting from the point indicated 
by O on the worm M2 of fig. 3 over the head 29 of the said 
worm M2 when the direction of rotation is that indicated 
by the arrows 32 and 33. The profile of the head 29 
is determined then by the above mentioned line 0- 3^, 
that is to say , by the path of the point 0 in so far as 
it is on the worm Ml« The construction of the profile 
may be brought about, of course, by known geometric and 
mathematical processes ( analogous more or less to those 
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which are used for toothed wheels ) and we then will 
have a profile such as the one indicated by the dotted 
line O - 35. This profile is , then, that of the head 

29 of the worm K2. Thus we secure tightness along the 
line 0 -3*1^. The upper edge , thus obtained, of the 
thread of the worm M2 and determined by the point 33 
is then utilised to determine the profile of the foot 

30 of the flank of the worm Ml. Thus we obtain the line 
36. The tightness will prevail all along the line 3^1^ - 
37- 

In an absolutely similar manner but working in 
the opposite direction we determine the profile 26 of 
the head of the flange of the worm KL by the path of 
the point O ( in so far as it is on the worm M2) and 
consequently by the line 27. Thus we obtain a line of 
contact along which tightness prevails; this line, desig- 
nated by O- gives the profile corresponding to the 
worm Ml determined by the line 39 which is terminated at 
the upper edge hO. This edge 4o then determines the 
foot 31 of the flank of the worm M2, thanks to which we 
can obtain the profile line ^1* The tightness between 
the profile ^1 , that Is between the edge 3I of the 
thread of worm M2,and the upper edge ^K) of the worm 3I 
is established along the line ^2 « 3*. 
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Thus we obtain a continuous line 37- 3^0- 38-^2 
along which tightness prevails* Thus we avoid completely the 
leaks or escapes of liquid between the worms, that ia to say^ 
from t6p to bottom or vice versa , if we consider fig^J, The 
magnitude of the interval which makes the leaks possible from 
left to right or from right to left ( see the arrows 25 of 
fig. 2) is greatly diminished because the width of the said in- 
terval is considerably diminished* At the point 3^ there exists 
only an interval of a width indicated by the line ^3 while the 
original height of the space must be that indicated by the line 

It might also be remarked that for the other flank 
of the part of the worm thread considered we must draw a line 
corresponding to the line of contact which has Just been cited. 
This line is , however, reversed and we have indicated thilsoiA 
the drawing by the dotted line 

In fig* 3 we have made the points 0 coincide on the 
two flanks which signifies that the flanks of the two worms are 
divided into two surface elements by a helical line situated ex- 
actly at helf the height of the flank or else the heights of the 
head and of the foot of the flanks are equal. This evidently 
is not indispensable* We may , for example , give a greater 
height to the foot at the expense of the height of the head as 
shown in fig*M-. In so far as that was necessary we have used in 
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flg.^ the 6a,e reference numbers ae in flg«3# The point 0 
belongs to the worm Ml and the point 02 to the worm M2» The 
width of the interval designated in .fig«3 by ^2 ie here too 
considerably dldiiniehed and we have designated it by the line 
W-. The point Oi determines the profile 29 of the head of the 
thread of the worm M^* From that results the line of contact 
^5 *3^* ^® upper edge of the worm M2 determines the profile of 
the foot of the thread of the worm Ml thanks to which <act we 
obtain the line of contact 3^— 37. The point O2 determines the 
profile of the head of the thread of the worm Ml. From this re- 
sults the contact line ^6- 38. The upper edge of the worm Ml 
determines , then, the profile of the foot of the thread of the 
worm M2 which leads to the contact line 38-^2 « 

As has been stated above the height 3M- of the interval 
diminishes considerably in the construction shown in fig.U- but 
fresh leaks are produced between the woras, namely in the direct- 
ion of the arroir ^-7. However , these leaks need not be important* 
Furthermore there is thxim the possibility of distributing the in- 
evitable leaks over the interval ^ and over the interval which 
is on the line which unites the axes of the worms Ml and M2. Thus 
we can reducethe total leaks to a minimum which is important 
chiefly in the case of very viscous liquids, these liquids passing 
with a particularly great difficulty through any interval which 
becomes smaller and smaller. 
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We can thus constitute the profile of the thread 
by more than two surface element a • Thus it is that in fig .5 ve 
have shown three normal helical lines designated by 50, 31 and 
52 respectively on the flank of the worm Ml thanks to which fact 
the flank is divided into four surface elements , namely a head 
53, two median elements 5^ and 55 and a foot 56. This is like - 
wise applicable to the worm the reference numerals being 

given ths sign( • ). We use here the helical line 52 for the 
purpose of determining the profile of the head of the thread 
of the worm M2 by means of the contact line 57- 56. The upper 
edge of the thread of the worm 112 then determines the profile of 
the foot of the thread of the wormMl by means of the contact line 
37- 59 after which the line determines , according to the 
line 60-58 the profile of the element 55* The upper edge of this 
element determines , following the line 60 - 6I, the profile of 
the surface element 5^' of the worm M2* Pursuing these determinat- 
ions we obtain a gXBX^kk^ sharply broken line 59-57-58-60-61-62- 

complete 

62-63-6^-65 which realizes a/tightness between the worms as veil 
as a diminution in the height of the perpendicular interval of the 
imaginary plane passing through the axes of the worms* This diffll«> 
nution is , however, less than that which we realise in conform- 
ity with fig«3« Furthermore^ the broken line mentioned above must 
not be in this case too a continuous one and here we can apply 
again the principle of the construction shown in fig.4-» 

Bn fig. 6 we have designated by 71 the shaft and by 72 
the thread of the worm. We have designated by 73 a packing device 
I in the form of a comb) which is moved at the same time and by 
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means of which closed chambers are formed between the threads. 
When the worm turns in the direction of the arrow 74- the organ 
73 which may be made , for example, in the form of a toothed 
wheel the axis of which crosses perpendicularly that of the 
worm is moved in the direction of the arrow 7^» in the position 
shown the lower chamber of the thread is again open and consequentl: 
liquid can again flow into the same in the direction of the arrow 
73 « However, when the flank element 76 of the worm attains the side 
77 of the organ 73 in the form of a comb the chamber will be closed. 
The pointed tongue which terminates the thread 72 on the side where 
the liquid is admitted is represented, for normal construction, 
by the dotted lines fA^ However the extreme end of the said tongue 
is out with an obliquity in the same direction as that of the threa< 
but more pronounced and which gave rise to the formation of the 
cutting plane 79* It is clearly apparent that the possibilities for 
the admission of liquid are thus greatly increased to which must be 
added the wedge effect of the plane 79 thanks to which the liquid 
is driven toward the inside, that is to say if we regard fig. 6, Up- 
ward* 

In fig. 7 we have made use of the same reference num« 
bers in so far as was necessary. In order to enlarge the orifice 
; admitting the liquid to the thread we have hollowed out or turned 
down partially the part SO of the flank of the thread disposed 
opposite the pointed tongue 31 which terminates the said thread 
on the side where the liquid is admitted. This is clearly ap- 
parent in the said figure. 
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In fig. 8 we have designated by the plane &2 the 
end of the thread of the worm. The normal width of the thread 
of the worm In the axial direction of the aald thread corresponds 
to the length of the line 83. If we turn down the point 8^ In con- 
formity with fig. 6 for example along the line 85 Indicated by dots 
then-?we shall effect an enlargement which will attain the length 
of the line 86. If we hollow out the flank of the worm thread 
opposite the point 8^ of If we turn downward completely or partial] 
the said point we wllleffect an enlargement attaining the length 
of the line 88. 

In practice we must seek to avoid sharp angles which 
may cause edd):es and vibrations. The actual shaping will fol-. 
low , for example , dbtted lines 89 and $0, lines which oolndlde 
therefore. 



Resume not translated 



Tr/CP. 



